GigaDevice Semiconductor Inc.

GD32 MCU X Tz 2% 1 &f H %

VAR
AN052



" ‘ AN052

GigaDevice GD32 MCU %%1%1:}1:?%% E/‘J Hj‘%tlj EBE%
H %

55 TR SRSRR 2
3G | 3
=3 4
R oL U 5
R I (3 - 6
3. BURBIIRII BRI oo s s 10
3.0, BRHHRG BRI ccoceececcscrcss st 10
3.2. IERBHIPH Ri(FEedback reSiStor) .......ccomirerrrerserseserassessessessesssssssessessesasssssesssssenns 10
3.3, FEHZ CL(LOAA CAPACILON)....ceeueerereereeereereeerasesaseesseessesssessessssssssssessssssssesssen 1
3.4, W E4EZE OSF(Oscillator safety factor)...........ccveeeeeveerreerreesseeseseesseessseesssenns 12
3.5. HEZEHEE GM (Gain MArgin)......cccceeeeeeeereeneneresseeesaesessesssssessessssesssssssssssssessssssssssnses 13
3.6. IEZNZE T DL (DriVe LEVEI) ....ceeeeeeeeeeeeeeereceeerssseesesseessssnesssssessssessssssesssnsesssssssssnsensnns 13
3.7. FH/EHLFE Ra (DAMPING reSiStOr).....cecueeirerrerrererrirsesessesassessessessesssssssssssssesssssssesssesenns 14
3.8. FHEETFTVHRE (PUNADIlIY)..c.corerereeeeerecsceeeeeeceeesseseessssse s eessseseesssesssessssssassssssssnsssssenes 14
3.9. FEIRITIE] (STArt-UP tiMe) ...coceeeeeeeceeeeerereese e sessesese s s en e e sse s s e e ssesessesessesennen 15
O prirtis LR ey = 16
4.1, BWIRBHERUDIE oo s 16
4.2, EHRBHFIERII oo s 16
5. PCB LayOUL .....ccoieeeeeeiiiiiiirrrsnsessssss s s s s ss s s s sssss e s s s s mnnnssssssssessnnnnnnnssssssssssnnnnnns 18
L 1N 7 19



0

ANO052
GD32 MCU TR 25 B e b H 4%

GigaDevice
%= 5
Bl 11, B RITIRTE R IETEIE ...ovveeeeeeeccresesessesee e sese s sss e e s ss s s e s s s s e s b st e ns s an st e neas 5
B 2-1, FEPRIEIE BN cueueeeeeerereeeresesssessssssssssssssssssssssssesesssssssessssssnsnsssssnsnsssssssssssssssssnsssnsssssssssssssesenenens 6
Bl 2-2. FEEATREMABRL (PUBIEEA) oeeeeerererereseesecssessssesesssssssssssssssssessssssssssssssesssssssnsassssssssnsneas 6
Bl 2-3. HEPRBBEAERIETL ..ot e ses s as s e e e e e e s e e e A s R A e AR s AR R e Re s 7
Bl 2-4. FEPRASBEBTTITI BIZRIE ..voeeeeeereeeereressesssessss s sess e se e e se s se s s s sasssasssassssnsnansssesesssesenens 8
Bl 2-5. BB B IITEIRIREERIIIRL «...oovoveeeeeeeereseeeec e sss e s s e an e pnp s 9
T B gy 1 ST 10
Bl 3-2. BZ/RITIRTGBRIRIEMNLR «..eeeveeeeerreresssssssssssssssssssss s s e e s e e s s s s s s s sssssssssssssssssssnsnsnsssesensasssnens 10
Bl 3-3. B /RITIRTS R IR ZE M oueeerereeeeecersseseeesas s ssssesess e s st se e s s sna s s s asansnaen 11
Bl 3-4. Rs T B JEIHE]....c.ceceeeeeeeeeeeeseseessesasssssssssss s s ssasss e e e e e e e e et se e s easasastsanssasanansnsnsesesssssssenens 12
K] 3-5. PRI RINRITVETRIEE cverereeereeresressesse e e e se e e e essssssssssssssssssssssssssssssssssssssessssnsaens 14
B 5-1. FRTHEE LAYOUL TR ..ceeeeeeeereeeresssssssssssssssssassssssssese e e e e s s s snsssssssssssssssssssssssssssssssesssssssensnssens 18



" ‘ AN052

GigaDevice GD32 MCU il ik &5 i I o e %
S I T a =<1 S TN = T 11
S T I O] o 32 T = - 12
S T N < 19



‘, ‘ ANO052

GigaDevice GD32 MCU %?%ﬁﬁ%&ﬂ‘] Hj‘%tlj EEE%

1. MCU i} &5

I BR{5 552 MCU A2 48 Hi s i LA, i 4R M IR W R (I (] 3k #E . GD32 MCU 1] LA
AL N AR A ET PTFAS RIS SR YRR BRIRAE A MCU A EREE B RC iR 4, 4t
PSS B R A FH A 9 AR PR e IR 25 55 MCU Py ISR IR H 38 ) 2 B ) B IR iR v 5 mfs I 4k
FRAVEIN BHR ELEN MCU SR LN B 5 55 . AT S B AR A B R Hir iR 397 4% 1) S BRI 2 P 0 i
T o

KAAMBIE IR ILEC MCU P SSES IR HLER 7 A I A5 5 197 3T ASEBIL IR B A5 5 A M ARl £
TFRRRA LRV, TR T T2 R BORBIRG &% i) R ik S & 0 & 1-1. SRRy
SRR o

B 1-1. BR BT 4% IR A

MCU
R

OSC_IN OSC_OouT
” Rd

Re: [t H B ;

Inv: J [ 25

X: 1 08 AV B VAR A5

Ra: BHJE HLFH

Cu1 Al Cra: R HMBIL A HIZ -

MCU ¥R 2S5 1S PR 2% DA A o BH 25K B R IR IR 5 3%, 4 B2 R BT 41 95 24 R 6 A2
Barkhausen criterion (IE5eZEfkbnifE) IR R SC8l i IR (5 St . @%, MCU L
1 B B A DA K M m] DASRAIE B R BT R 3 78 1 IR 9 T 5 AR s AR A5 5
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2, RS TR

A A [ L P R AT B I RS R R, S S <R FERR AT B R O R A, AT BASE
BULHUMRE S FEBE AL, IR IS AN s i 0 B 2-1. iE IR s/ AT 7 o AE VIR 48 7
AN BRI AR A I, 2 ENUAR S, HUBRS X &7 522 g, IR G RN LY
REERRI N A 2-2. JE AP ERRE IR E <D Thos. —RIELT, o RHUMIRENE
FEAAR IR HRAR A o A, 54 I R IR RIS — R sE (I, IR SR IE 2 BRIRIE K,
PAEIIR, XADIBARZ ISR o X R SR FR IR AS (10 [ A 00 R BB R

Bl 2-1. EHRE S A RN

O_
j

B 2-2. EEMARERER (HUARIES)

Spring Ci=F

Mass L g
owtos [T] N

17 -

TEPRAS ) B AT A eh s FEARE I RO ARy s ko, BT e e v GRS A 98 A 19
BRFEMEIL T IS B B o A1 98 R 1A/ [T L fl AR 2 5 R i IR A% IR 23 1 TR HEL AR
VR BR N B 2-3. i YRAS A TR ANUR, RN T B R SR A R B BN S
HIZE Coo ETRATHI SR LIS PN RS 4L Con Liy Cov Re BHIEIRAS A7) KR, A
{E W] 225 B R S -



‘, AN052

GigaDevice GD32 MCU %%T%T}L:?%%B/‘J Hj‘%tlj EEE%
Bl 2-3. EPRAS AR

X _:l: — L1g Co=

Co: i JF Ik A% (shunt capacitor), il Ras ANIRENI, ATEERON— TR AL A Cor HAEHL
RFEIRE AT BRI B35 B a A

La: IESRESHUIR SN BOE 5 RO HUE Las
Cr: IR IVHNEFLON A Cos

Ri: I IREHIREN I EEEEARFESE RO FEFH Ry
T PR A5 20 BR PR LR A A 5K (2-1) s :

wLq-1/wCq . Rq
wCy “wCy

Z=m (2'1)

wCy -wCO

TR A5 BELATL AR AT 2 ) A5 1 a1 ] 2-4. 3 e 2 B 1A 1 28 BT o
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B 2-4. R4 REHUHH £k B

Log|Z| Parallel-resonance
region

Rf———— -———--
|

Q) — ——

S

HEERCREET Liy Cov R SCHPESBRIBBIRIY , 12508 R A ME . ERIR T BRI
R T R JFEE Coo 1T RedZ/TFXel, IR BLE RN iR s 220 E, SRR
Rio WEIRIZE frs BITHE TR0 A 3 (2-2) P

_ 1
frs= 2m/;Cy (2-2)

Hf<fslf, Liv Civ RiSCEEEENE, Cofl CrHIHEFIEON, EESIEM, WIRGHHIIES
.

L fre<f<fplf, L1 C1v RiSCHEEENE, 5 CoJFIRA ISR RS, ILNEREE B AR bt
I, BEESEREIEI, EHBAERER fo IR TR AN, FHFBGERIER fo 1

U (2-3) BT
fp=h (15 5 =t (1+21) (2-3)

T Crim/hT Co # frs IEMAT frp, frs 5 frp MMEERFLAT W IR 25 HO DU A, 1SR B
ot

> frslf, WERANIPHSTEZRE T Coo WHRATHIT L 2 A

PR EIR G as SR TARAEIFIBOBIR X8, oA i an HE IR B i B0l Co
RIS IRES BRI IRIAAE frs 5 frp Z AVHTT, AR RUBR U1 & 2-5. W BB 2R 1Y 1E ey 2R
BZR, TR AR R IR & 1 LB RGP U O A K (2-4) Bk -
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& 2-5. WM BB A KGR S HARE

C15

g
Co= CL=¢

fL=f., (1 L) (2-4)

+
2x(Cy+Cy)

N(2-4) R 2 30(2-3) 1 ) Co Bty Co+CuL, MAATELF Y, JERL I ik A CL SEBlR
i R R
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3. B R Bk e it
3.1. PR H ik e JR
B IR Wi 7 P B TE 5L AR 5 HL R I — b, TESZIIR Y H R P B S5 KRR A d i 5N GE R A i
N 2 DS IR AR AR nT 4, W1 & 3-1. BARHRG a4 AR . IE RIS AN 2%
LRI BUBCR AR 0 S st ml i, W B 3-2. RRATHR G s /RPN, TTIAaE IR O 4ERE 5 22
FIT 17 368 386 A S 5% [ %% 2 18]35 2 Barkhausen criterion fESR, WA a(3-1). (3-2)fix.
& 3-1. RREiRG 2S5 A
Amplifier
Vi + A Vo >
+
B«
Feedback
network
B 3-2. F/RIRY, &8 SR 4%
fpositve !
i feedback Rt i
! network — '
i nv i
i OSC_IN -—|>-OSC_OUT ;
i frequency i
i selective ” Rd i
i network i
a — a
i CL1: _I; CL2 i
|AB|21 (3-1)
LABR=£2nTT (3-2)
FE R ORI HR LS, St R ST 8 S At LR R K SO 23 (0 4 AP H AR R, S S Al
A TAEAE LA TBOR X DA A S e HR 3 P 75 (018G 2+ e 991 X 24 30 Tk VS R 2% 1) T KR A 1k 2
P DA SE I BOR 20 SRAE S IIBOR, He SR MG 5 2 ogml. 2 2(3-2)h il e AR fr
AP L ESR AL, Hoh SOAHAS T ER AL 180 FEARNIMFS, 1AM LR AL S A 180 FE
FALARF o
3.2 1E R Rf (Feedback resistor)

BEOR B LB o BB Re JESAE SO 2% N B tH o ), AT b 2 A 8 AR AE itk
10
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3.3.

DX 35 LA A LA v 18 2 P IS TR TSR 8 o a3 5 5 P DL A 2 8 sk 4 i ) i 51 N B N i 4D S
IR, TRES S HUBCRAS MBS TAE SRR A0SR S bt fh BEL R /N2 15 S AR SO #3% P 38 2 sk
/Iy RIS BN ERR RS . A Ah, R L BEL I HUE S 4R % A 16 ARSI ¢, LRSI Re FiBEL
BB G a2 3-1. B H M Rf RAE T F TR

& 3-1. R RBUETE R

Frequency Feedback resistor range
32.768 kHz 10 to 25 MQ

1 MHz 51to 10 MQ

10 MHz 1to 5 MQ

20 MHz 470 kQ to 5 MQ

B CMOS 4 Jf FE BRI R i FRL B AR 100KQ~10MQ 2 18] (—REEL 1MQ), T TTL &R H
PR (4 e b L FEL U 7E 1KQ~10KQ 2 8] (—f%EL 4.7KQ).

i # 2 CL (Load capacitor)

PR TR F S A AR E VRS B A OC E AR, I IRES 5 0B A A 5 BRI C AT DA
PREFASE TARAE PR IR X I8 3 IR A A2 ) 58 fh RS P g I HERE I BB B
SEBR L Hh R I I U IR 23 A1 B IR UL T i 2 LK B AU B HERE I B . A CL S5
VLR A AR R I A(3-3) (B3-4)r, iHHIEIREGFILACHA Cu 1 Cz N /455 %8 PCB
Layout iR HHA Cs, W& 3-3. LK 1R a5 H B EBA T T «

& 3-3. BRETIRG SR BB E A0 B

Rr

nv
OSC_IN{ tOSC_OUT

...... .”._-_-_-
CS Rd
Cu1 —I=— l CL2
Ci=(ga2) +Cs (3-3)

Hrp
Cutv Cuio: BURMRG BRI AIULEC LA . Cuiy Cra. WEHRAFIL[FI AL LA 2% .

Cs: Z41H %% (Stray capacitor), k%5 MCU 1) OSC_IN il OSC_OUT 5| iiii%E#:1¥) PCB #&
2R DL MCU [ 2 FN 5| BERAAAE 2R B Y o 32 I MCU HR #3000, X T vy S A o 4 284 ) B
10pF, X TR Bh S RUE HY 5pF, SEFRIEHLIETE LU 1) PCB AR SLliE A .

Cu: IR ESHURG H5 PR (0 B, AN IRES AR B AR 2200, 5 28 LOURS 5 PR (9
11
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3.4.

(RS, 2R R T FE e F S S it s R 7 FE R IO AR, P2 s Tt Qe 9 P 6 30 A1 DX 6%
RPN B Z Cliy Cleo [FIRY, BT EFZFEIAHEE . W CLEM M T Cliv Cr2. Cs HEE
J& ) SME

ERZHEEN T, VLELHEZFE Cui %+ Cloo WIILE A HITHHE I A X (3-4)Fiw
Ciy :CL2:2(C|_'CS) (3-4)

W 2% %4 2 ¥ OSF(Oscillator safety factor)

24 ZRHUE T FIWTIR G a5 B rh B R G BE N8 1R W R IR HACHS AR E 4R35 I — MR bR . IEIRAS
SN AR BEIR L A AL BL AR I 18] AR SR A Z AL S BUL A MRS 8O AR,
ESR [ KAl RE = S BOEIREHFIR, I LA ZAE HER WTH Z WDOA L B A W AR 1A T
LI 22 4 R Sedt AT RN, — MR L RHOKT 5 I, R &% BRI FesE nlSE i) TAE, Sl
MU 90 FEL RN B2 FF) 22 42 S5 20 U ZE 3-2. OSF 7B E I [ 2T «

R 3-2. OSF #:EHETER

OSF MHz-oscillators KHz-oscillators
OSF >=10 Very Safe Very Safe
5=<0SF <=10 Safe Very Safe
3=<0SF <=5 Not Safe Safe
OSF <=3 Risky Not Safe

LA ZH S IR TER AR Im (B W 2 4% OSC_OUT ¥ ¥m) #3 e T i FiFH Rs, il
EAE RS TAERR IR I Re B0 5ORME, i AR S MR, BOURITHRG @ Rs 19
hr B A 3-4. RS W& RZ AR, £ HEAE e FFH RaJy 0Q MFH B ELPAE £, S8
Ja WINEIRIE NN Re FUAZAS I BRLAE B 2 1EIR 455 4R 5 P B I el /s AL A RO PELEL, BRI
IEH RGN A7 38 FEAE R Rs A9 K E

& 3-4. Rs Ml & R # &

Rs

—_
I

nv
OSC_IN{ tOSC_OUT

H Rd
_“):(”_.qu

CL1T * _I;

CL2

LA RE ST E I A K (3-5) (3-6)Fn, HiHh Rs BE @ L FRA R4S, ESR HIMEE
A HERS . Rs A ESR A 7E—i2 % HAx N negative resistance. 7E3HT Bl i 264 4%
B, X AT(3-6)H R MR AT LA B AR A5 R AR A 1 K AR

Rg+ESR
ESR

OSF= (3-5)

12
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3.5.

3.6.

ESR=R,x (1+§—‘E)2 (3-6)

Hr:
ESR: Ik &3 I BRI IR IR 1Y) £ IS R BE
Ri: IR EHIREN A EESEARFESE RO B R

T EVER AR, Re AR 22 4 BB RE h 51NHR BB, 78 58 B T vh T 7 78 12 R R
g 2R B SORH A i P AR K R BOE IR IR (R O, B AN JE HL P Re BEATIRE)
FEI ] o

25 %8 B GM (Gain Margin)

WASHE GM 2 H TR 357 4% R B v i IR 4 RE 8 10 IR HLAIS TR A2 € 4R 5 1 — A A
HET Sro HEA TR AL ESR. BOK GRS 3552 HUR LA IR 4305 T LLIEH 5
ENRERFIR G RE T . GM BT T7 20 A U(3-7) o, — Bt GM IIER T 5 J9Ain 224
HIvEH

_ g
GM= {4><ESRX(2TTF?2"(CO+CL)2} e

Hrp:
gm: R % 5 (oscillator transconductance);

Fe R BIRARIR S 5%
IX#h 5 DL (Drive Level)

YRBN L AL (4 A VE IR A8 E I IR I R rh T AR D 2%, IR A I IR Bh SR AR MM b &
AHIBREIRE o« S2PR ] b R G L HOW T IR IR R, DRI RS AR G 8 R 2
SRR G o OB IR F IR DRI RN IR A AU IR IR 28 5 78V i 7 B 3 BUE IR S 450 .

PR35 s FLBR Hh 7 BC 48 1 IR 1 Dh R ESR #EATRERS, (@I E ESR MRZ ISR 48 IR I A
R B ATk 5 R B0 IR BN 0], v TT RN A (3-8) (3-9) TR . WA IR &R 1 FL I &
TTEIN A 3-5. iE R A B IR SREEER, R IR i FEL T iRk, HIRLR
SIEFRIR PG B e MR B, 8 BRI IR A WA Lpo

13
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& 3-5. EHRas RN R A
R
osc_m-———f¥:>e——osc_OUT

Current Probe

To Oscilloscope |

Cu1 _I__

WEhZON T 5T~ 3K(3-8) (3-9) 7K.

DL=ESRxl3ys (3-8)
I
lrRms= % (3-9)

Hr:
lrms:  FRAR AT 2 1o HLULAEL TH 545 BV (E AL P 2AMHL -

3.7. fHJE B BH R (Damping resistor)

BEJE LR Ra #5458 SO TBOR A% R H s A G YR DR 2 22 18, 2 B P 7 IR o — D5 Tk 1R
PRAERT, 2 B i JEOR A Y D LA R A AU BRI SR ORI, il S ik 2 1 I 3135 1M 4
BRI AR Ry LA > LB E SR 4 ERILhA; 55— J51H, Ra 5 Crz 41 RC JEH AL, W LLIE
L% RafE, K RC UEB HLEE AL SR B E R IR, R R JE R = AR

Ra AL AE AT AR RC 8B & BUE R A BT HESR,  WAK(3-10). (3-11)H LA
351, Ra fIPHEEE T Crz M HIPTLE

1
F=
21mR4Cl 2

(3-10)

1
R,=
47 onFC,

(3-11)

Cuz FUEFT LASeH% I 3.3 /N5 RSO A A CTHEEAS B, R )5 ™Y Ra B 23 2 1 R4 K BN 2
Ao HiELF RafME)G, TFEEBHEIRG &K GM, LI A(3-6)1 1) ESR HYHUE 1% £ it
N ESR N E Ra J5 % E .«

3.8. PR T] W (Pullability)

TR % (050 i 222 PR 9 R B R IR s PR BR BETH A — TS B4R bR, 12X T 32.768KHz
(IR LB I B S S AR AR AR H 77 e AR DI T2 o SRR AR (i 22 B R AT IR 2
BAEIR AL VS A RS A, TR AR AL 51 A i Z2AE AR KRR ok TR & D0 0 77
RGN ;s B AR A AR A SR I i 22 2 AR BB B GIN, SR R R A IR A5 (4R %
PR LR R o SR AR 51 AR IS 1] LU A K(3-12) (B3-13)#EATH5E, A
PPM/pF, ENBETHRT B A PP AG HeH

14
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Pullability ppyyor) = 2(0‘5—1002 x10° (3-12)
PPM (guagety =PPM crystan +CLo *Pullability ¢ .. (3-13)

Horpr.

3.9.

PPMudget): %% AR 14k T1 45 E 5
PPMorystai: £08 M HH 42 1B IR EE PPM A5

Cuo: 7% (CL) )k %2 (Deviation), %% KR T ULACHL 7 (Cur Cuz) 22 (F T UL HC L
B2 22) M2 H0 L 25 (Cs) AR AL (T T PCB & T 24 %2

Pullability(crystary: FITi%E FH d A4 1] 2
YR E (Start-up time)

PR35 a LRI 18] (5 SC— 2 A MCU BB TRV THIRHEE AL 244iR35 23 OPRIRIA BIAE € Ik
PRI Q0% HAI 8] s A5 1k 1+ . GD32 MCU A AR AFAE L HUE AL T RE,  HOR RIS 18] A &t AT Ll
MR LT 6 T A A 18] e S AT DN o EL AU AR AR S P P (0 5 SR AT e 4%

I35 s AR IR IS A B2 S5 41R 3% s BORR MR | IR 25220 . S s 9 Bl 1 (OSF/IGM)A5A %
—RIBBLR 5 W B IR AT LRI 18] L AT 98 S AR I IR 2R IR 10 A5 o AE AN R RIIR S A T T
B MHz Z0 A9 i AT iR 2% AR SRS R D9 22 A0 201, T 32.768kHz H 47 I fh AR 1 IR
S R IRIN B AP . T, YR AR R SR N R R LR UL G H A DL REAS 24 S 3R 25 3
B 2 AN BE MCU SR FL -5 1R A I RS ZO AN VL L 2%

WBHRAS I ESR K/NEMR Y a5 AR 18], w5 ESR IERES AR RIS (M AHXS T(% ESR 1 #R4%
AR IR NS [A) 4

IR & TR A I /N IR A LA 18], 3K 0 380 L A0 e 1 IR 357 s B S IR I )

S A I IR B RE T R MR a R IRIN 8], SRS R SRBI RE TDBOK, IR &% B IR I 1] A
XFF MCU w5 AH &3 B 9K 2N g 71 LA T Mt 32 B A SN RIS B ) loo BUE N 2% .

TR F) it 5] R ML I 95 4 PO ARSI I 0,y o K1 80P 85 1R 4 JE R T TR 10 i J 1
TR A . W, P RCIERAR I e BT A BT Sl AR A, i DARH [ B PRoA3 56 1) e e 1
PRI AN 8] LU AT 5 o A I 2 0

15
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4,

4.1.

4.2.

R 1A 5ERE

ERE LT P IR

BB A AR T A MCU i E P 75 I8 IR A MR A ARSI . GD32 MCU 4k 7™
i B AN, X T AR IR 48 AN R 2K . MCU ) sl I B 4 ] 8MHz 5 25MHz 1)
IRy, BARAIERAS AR S5 5 T B HERA A R BhiER2 A 32.768KHZ (1)
IR, EAZPTH MCU #SCRAE AR RIE IR Ay, 75 2 CLEOE P e i
SREEEANRRE METT 075 18, MERFIE A DE R AR S K RS s MORRCAS T Tl 25 18, mT LA FEa
T L PR BEA o IR A -

DU 2: FRYE SRR AR T P IR AR AR AR S R MCU s T h SR AL (185 S o B 2
% GM. BARMTHE BN 3.5 /1. Si4bh, nr DU FH 2 4 KRB IEIR 3 AR 2 IR %
MEE, XAET, 24 2% Sefih 5 7 2K HE L bR ) PCB #3417 S negative resistance.
R P E IR B (I (% GM 34T TR RS, AR 5 P-4 P RE LS Seidh 47 XUEE BRAIF

BB 3. IHEEIREG IR G0, BARTHEIT IR VE I 3.6 /N, bR ISR AR A R S
%5 MCU %iofis F it R 2 LA i i R H 545 B M ShAE K T IR R IOAE, 75 225 G 1Y
INPEJE L PE Ra 0 HEAT BB . SRR, NP JE FEFE Ra Jo 7 EEHT S GM. S
HORE, DA ORI AL 7oK, WANRF & R SR R B b AT 2

BB 4 T UHEARY SRR W 2% 3.8 NIRRT AT IR S . W AR 4G
AFFEEOR, BT E kA,

IR FHE R E

BT 1 IR R A PO FORS L S UL IC F A RS FE BRI, O 1 SRR FE B O B 5,
T8 R R BN E R B | KF A (COG/NPO).

BN 2: EIRAS S MCU I8 5 JAIE H£ 1R AE 2 v g 22 82 PCB A JR A 4k 1A 22 1) B ) 5 B0 4 2]
OSC_OUT #1 OSC_IN P45 IR E LA FEA — 5. X5 PCB AELL 5| AR H A A
—E T BOE IR A I A UL A AR U N AN REARSE, 75 BAFAE 22 (H AL BC Sk PR PCB
Bo T IXAE B U RIS IR &) 2K ISR S B A i

HIR 3: WA T PCB AR H A Al 2 I HEAT (G 50, T BE 2 A7 A2 SEBR iR A0 i
FRPRAIES (R 1R 22 VG I 2 Ao U T DA e el DL T AR R AT A I 8 o S SR SEPRAR G A3 1 K
VDA DT THE A AR TR R S R S BRSO D T PR /D o b A SR A4 DA IR ¥ A3
AT EE Ve

B 4: RIS ER AR T LU IR A ESR AE N B BB R —, Ml B FAN BN

PRAS I A AR SR RS B, WA RSB/l H L ESR AR, ESR ftin & — & fE

IR SN A . 34k, BRI LAC B A B S NR S o AR SR 1A] .
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5.

PCB Layout
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Important Notice

This document is the property of GigaDevice Semiconductor Inc. and its subsidiaries (the "Company"). This document, including any
product of the Company described in this document (the “Product”), is owned by the Company under the intellectual property laws and
treaties of the People’s Republic of China and other jurisdictions worldwide. The Company reserves all rights under such laws and
treaties and does not grant any license under its patents, copyrights, trademarks, or other intellectual property rights. The names and

brands of third party referred thereto (if any) are the property of their respective owner and referred to for identification purposes only.

The Company makes no warranty of any kind, express or implied, with regard to this document or any Product, including, but not
limited to, the implied warranties of merchantability and fitness for a particular purpose. The Company does not assume any liability
arising out of the application or use of any Product described in this document. Any information provided in this document is provided
only for reference purposes. It is the responsibility of the user of this document to properly design, program, and test the functionality
and safety of any application made of this information and any resulting product. Except for customized products which has been
expressly identified in the applicable agreement, the Products are designed, developed, and/or manufactured for ordinary business,
industrial, personal, and/or household applications only. The Products are not designed, intended, or authorized for use as components
in systems designed or intended for the operation of weapons, weapons systems, nuclear installations, atomic energy control
instruments, combustion control instruments, airplane or spaceship instruments, transportation instruments, traffic signal instruments,
life-support devices or systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution
control or hazardous substances management, or other uses where the failure of the device or Product could cause personal injury,
death, property or environmental damage ("Unintended Uses"). Customers shall take any and all actions to ensure using and selling
the Products in accordance with the applicable laws and regulations. The Company is not liable, in whole or in part, and customers
shall and hereby do release the Company as well as it's suppliers and/or distributors from any claim, damage, or other liability arising
from or related to all Unintended Uses of the Products. Customers shall indemnify and hold the Company as well as it's suppliers
and/or distributors harmless from and against all claims, costs, damages, and other liabilities, including claims for personal injury or

death, arising from or related to any Unintended Uses of the Products.

Information in this document is provided solely in connection with the Products. The Company reserves the right to make changes,

corrections, modifications or improvements to this document and Products and services described herein at any time, without notice.

© 2022 GigaDevice — All rights reserved
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